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ABSTRACT

The objective of the study was to find improved ways to present techrical information,
This report briefly discusses and gives examples of how information may be presented more
effectively by the use of Decision Logic Tables, Graphic/Texi Combinations, Checklists, and
Matrices. These methods are appiicable to handbooks, technical reports, and operating guides.
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FOREWORD

This report is the resuit of a ~*wdy on how t» improve the preseutation of infor -tion,
The study was ooniuoted from 1 Ju-uary 1968 to 1 Juiy 1968, Ti work was documented as
part of Program 921A, Project 8072, Task 5,7201, Captain Gary B. McIntire of the Des.gn
Handbook Branch, Directoraio of Englneericg Standsrds, Deputy for Enginsering, Aeronautical

Systers Division, was in chargs of the study, Valusble contributions ci che following individ-
uals are ackmowledged:

Mra, Adlyn K. Chappsll for sssistance in preparingexampies and the final manv-cript

I, Harwey C. Dorney for assistance in preparing examples.
This report was schmitted by the author 1 August 1968,

Publication of this report does not constitute Air Force approval of the repcrt's fladings or
conclusions, B is published only for the sxchange and stimulation of ideas,

Chasdoa 5 ILJ"%.,.,\
CHARIES E, GUSTAFSON

Chief, Design Ha- »ooks Branch
Standards Diviaion
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SECTION I

INTRODUCTION

This report shows four ways o improve the presentation of information. These are:

1. Decision Logic and “Talking’® Tables

i & R
< s e AN PRI et

2. Graphic/Text Combinations
3. Checklists

4, Matrices

The majority of *he repnrt gives examples of how these methods have been ar couwid be
applied to actual cases. Brief commenis on preparation and construction techniques are
included.
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SECTION II

DECISION LOGIC TABLE TECHNIQUES

The Decision Logic Table (DLT) technique is a method for arranging na-rative . for-
mation into a tabular format., The .2chnique, ot variations of it, can be profits 1y apvlied to
many different types of informatiun., A description of the DLT technique and methods for

o

appiying it to .dmiristrative information is ~ontained in Air Force Pamp' o=-1-1,

In general, a DLT is constructed as follows:

TABLE NAME

TABLE LOGIC
L CO*'DITIONS ACTIONS REMARKS
i UFY {AND) {THEN} WHICH
N APPLY
E TO THE

ILINE
0] or
R RULE
NO.

R
U
L
E
N
0.

NOTES WHICH AFPLY TO STEMS IN THE TABLE
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For :xample, consider the information in the following raragraph,

7.1.1 TIME TO OPERATE

AN, T OB N o

: ““In any aircraft in which the flaps are operated hy .
5 power, keep the normal time of operation in flight =t
maximun. permissible flap operating spced of the air-
craft within the following limitatious. Ensure that the
rate of lowering the flaps is not greater than 10 de-
| grees per second. Accomplish complete lowering of the
flaps, however, in a time not greater than 10 + (40/n)
i seconds where n is the design limit load facter of the
aircraft. Ensure that time of operaticn specificd ap-
piies at sll ambient air temperatures hetween -20°F
(~297C) and :120°F {+49°C), (mtside this range of
temperature, bhut between -65°F (-54°C) and -160°F
{-72°C), ensure that the time of operaticn 15 not nicre
than 50 percent greater .i.an the n rmal speed se-
* lected with all components of the flap ~~tuating
' mechanism stabilized at the specified extreme teniper-
. ature, and without assuming time for wurmup of the
components, Raize the flaps at such a rate that the
resultant loss of lift coefficient can be compensated
for by the increase in speed resuiting from the apphi-
cation oi full militairy power as in a go-around s¢ that
there is 1o loss in altitude, Never desigm the flaps to
rise in jess than 10 sec. In any aircraft in which flap

° operation can be accomplished by hand only, the times
of operation in flight al maximum permissible flap
serating speed of the alreraft wre the same a8 those

b recuirest above for power operation, bnsare that Tiaps
are operdbic by emergency means within time Hmits

) specified for normal oicans, except when the emers

i FeNC  mieans are manualdly powered, Insue cases,

k. sure that the opedator's required effort does o

) excend 25 1 foree for more than vt see, Desym the
mantal Toans so that theyv donel ent cioperation whicn
is inconvenient or apractiead to the operator,”

Ry converting this paragraph inte decision logie, we have the Doilowing table,

-
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TEXT CONVERTED TO D

iIN-FLIGHT FLAP OPERATING TIME §

if THEN
I i ) { T N
AT THE MAXIMUM PERMISSIBLE AIRCRAFT FLA
THE PRIMARY | THE EMEPSENCY ‘ T
R EXTEND THE FLAPS
, | FLAP SYSTEM| FLAP SYSTEM G ) A I S
1 3 i
L 'S 'S WITHIN A TEMPERATURE | IN A TOTAL | AT WITHIN
£ RANGE OF TiME A RATE R
Mot greater Not
POWER CENTIGRAL . thar {10 <40 greater
~29 v 49 sec. n than
1 10 sec.
1
1
tNu? oreater
thon (15 +¢0)
OPERAXTED 54 1o & 49t .77 fhon Lo =
g | | L ,_J sec
! | N
! | D
i MANUALLY Same as Rule |
! QPERATED
b — _T
POWE R
. Same as Hule
i QPERATED
mtenn T - . —
i MANUALL 3 ! o i
4 x ; ; sec |
., | pepaTED BN |
| | OPERATED ! D |
L Bt i ;
NQOTES
l\v Ail camponents ot the Hop cctuating mechanam aust be stabil red ot the <pecifiad est tamperature
Ne component warm-up tims will be gssumed.
\\:\ The method of opere” 0 ™o st be cunvenien! and jwuciical
A
r -



TEXT CONVERTED TO DLT

-

IN-FLIGHT ¥ OPERATING TIME RESUIREMENTS
THEN
R .
THE MAXIMUM PERMISSIBL = AIRCRAFT FLAP QPERATING SPEED REMARKS
Frsn THE FLAPS RETRACT THE FLAPS
TURE | IN A TOTAL AY WITHIN A TEMPERATURE iM A TOTAL AT
Tiar A RATE RAMGE OF TIME OF A RATE
Not greater kot Mo =3 i hich ensures ris the design
than {10 +40) greaty: than 1u that aircrafi load foctor ot
SR, " thar. sec. speed wiil in- the aircenft,
107 sec. crease o
Mot ror compensate
MNot grea for the de-
than (15 I:m crecse in life
sec. . cosflicient
~ 1
W1
_—
Bome as Rule ! Same a3 Rule 1
8o as Rule 1 dame as Rule !
60 ! 10--60 Operaior’s force
Soc. ! sec- not to exceed
l @ | & | 25 ib.
" abilized ot the specifi~d test temperciure.

e
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NCY svstern require-
“eoclurified, One of the mujor advantages of the DLT techtique i= that it will

sClose discontinuities, discrepoancies, or gaps in the information,

The uapplicativn of - logic”” to nacrative or en’sting tubles cun ™ accomplished in many
wavs, The DLT conciruetion rues miy and should be modified t (1t the information being

1w DL teoaninue to variovus types of

presented, The following examples sho o oprlications of t
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SELECTION OF CRANK DIMENSIONS
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U fthe cranx and if the then the turning | zng the heondie | ond e hooadle
L foad s I turming rate i3 radivs shouid be | length should be dizrmeter should e
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- more than —_— il 5
- 5 i TAr T T
) I above 100 St 6 P 310334 i nct less than |
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SXAMPLE 2

THE FOLLOWING TABLE
WAS INTENDED FOR USE AS AN
OPERATOR'S GUIDE

TURBULERCE NEPORTING CRITERIA VABLE

INTERSITY

AIRCRAFY REALCTION

REPORTING TIRM-DEFINITION

Turbulence that momantarily cauzes skght,

eiratic changes in sftitude and/or wttitude

(pitch, roll. yaw). Report a* Light Tereeiesss;*
o

Turbuience that causes shight, rapsd and some.
what riythmic bumpiness without apprecisble
changes in sitiiude or attitude. Report a3
Uit Chep

REACTION iNSIBE AIRCRAFT

Occupents may fee! a slight
ttrain against sast beits or
shouidar straps. Unsacured
obyecis may be displaced
siightly. Food service may be
conducted and littls or ne
difficulty 13 encountaraed in
waiking.

Occasional - Less than 1/3
of the time.

intermittent - 1/3 10 2/3

Continuous - Morethan 2/3

Turbulei.  (het 13 similar to Light Turbulence
but of greater intentily. Changes in gititude
and/or athitude pccur but the aircralt remains
0 positive control gt a2l tirres. 1t wsually
causes verations in indicatad arspeed. Report
as Madersly Turkoiencs .®

or
Tusrbulence that is simitar to Light £hop bt of
greater ‘ntansity. 1t causes rapid bumps o
1oits withcut apprec:able changes in aircrait
sititude or zttitude. Report as Boedarsta Cheg.

Occupants feel definite
atraing 3gainst seat badty o
shoulder straps. Unsecurad
objects are dislodged. Food
service and walking are
difficult.

Turbulence that causes large. abrupt changes
i sititude and/or attitude. ! usually csuses
iarge vanations in indicated airspeed. Aircraft
may be momentarily out ot control. Report as
Sevars Twrhrionts. *

Occupants are forced vio-
fantly against seat belts or
shouldar straps. Unsecured
obiects are tossed about
Food service and walking
ars impossibie.

Turbulenca :n which the aircrait 18 vioiently
tossed about and is practically impessibie fo
centrod. 1t may cause structural damage.
Report 85 Exgeme Turksisacs.*

MOTE

1. Pilots should repot locs:
tion(e), time {GMT), n
tensiy, wnather in or near
clouds, altitude, type of
arrcraft 2nd, when apph
cab .2, duration of turbu-
ience.

2. Duration may be based
on time betwezen two
locations or over 2 single
lac ation. Al focations
should be readily identifi-
abie.

EXAMPLES:

a. Over Omaha. 12322
Moderate Turbuience, in
cioud, Flight Level 310,
8707

b From 50 miles south of
Atbuquerque to 30 miles
north of Phoenix, 12102
to 12502. occasional
Modarate Chop. Flight
Levei 330, DCB.

.

igh level turbutence (normally aboeve 15 0G0 feet ASL) not assocrated with cumuhiform cizudmoss.
inciuding thundesstorms, should be reported at CAT (Ciear s turbule:ica) praceded by the sporopriats

intansity or lght or moderste chop

By converting this table inte decision loglc, we have the following table.
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AIRCRAFT TURBULENCE REPORTING CRITERIA
B 1
L IF AND THEN | IN
‘N THE TURBULENCE TAUSES THE REATTION REFORT THE TURBULENCE AS THIS FORMAT
£ THE AIRTRAFT TO EXPERIENCE INSIDE THE RRCRAFT IS {sma Notas ! ang 2
.
Momantary, shight and 1. Qccuponts fasl a shight CCTAMONAL - 1. Lrocatan
; arratic changes " altitude strain agoinst sect INT ERWT""-"‘!TE—:‘QE;GHT A 2. Tine (GMT:
and or atitude (pitch, beits or shoulder siraps ST TURBULENCE | 2 intentity
roll, yawi 2 Unsecured ohywcts dis- CONTINUQUS A. Whetts: :n 3¢ near viouds
t— place slightiy 5 Alrisuda
Slight, rapid. and some- J Fcod sarvice and walk- GCCASION AL ~ 6 Tvpe of aircratt
2 what thythm.c bumpiness ing can be corductsd INTERMITTENT LIGHT 7 Duration({when opplicabial--
withour apprec.able changes with {tt'e or no = P CHOP Sve Note 2.
ir slion,de or gtnitude dvffrcuivy COMTINUOY S 7
— EXAMEI_ES
Changes in gltitude and o 1 Uccupenrs fnsi definite OCC ASIQMAL |
attitide similer to those strarns 14900 3t saat i a. Over Omaha, 127227
in Line 1 but are - ¥ greater be its or shaulder \.\ Moderate Torbulence, n
inten g atraps " . N MODERATE cloud. Flight Level 310,
3 (A:rcro“v{ reMo NS in DOLItve 2 Un\:tu’-i\-‘ [T T ) HTERMTTENT -A-T’TUQSUL LNCE B7G7? !
control ot ofl 1inas. disiodgad
but usuaily vories o0 3 Food service and welk b From 80 miles souid of
indicated nirspeed) ing orm Stboir « NUOU S Albuguerque to 30 m:les
S narth of Phoenox Y2107
Rap.a dumps of 1aits wirh- QUCASIONAL to 12507 occosional
out appreciobie changes in AN Wodaerate Chaop, Flight
acreraft altetude or SO MODERATE Level 13 0C8
4 | arerude MTERMITTENT B0
{Simidorto thora in Line 2
hut are of graater
intansity) CONTINUOUS J
S gV —
1 Lorgs, ohrupt changes 'n ! Qrecupants are forced OCUASIONAL |
awzraft attitude and of viciently agairt’ seqt
attitude balrs o shouldwe straps AN GF Y ERE
5 2 Lotgs vanationg in 7 Unsacurad obiests are INYERMITYENT TURBUL EHIE
i spwad toxsad abous
3 Possibiy momentary loss 3 ¥ocd sarvicw ane walh- .
of contro! ing are umposs.ble CONTINUOUS g
- . - D S S SO
P Violent tossirg sboutr OCCASIONAL
« Practically imposuible ) ‘\\.‘ EXTREME
o ~to cantol INTERMITTENT . o ey
I Powsibly srocturas
damage TONTINUOUS
A —
NQTES
T Datinitonng
Q¢ cas onal {avs thgn | 3ot the nhme
totaim remat T 31572 Vot tha 1.me
Connayous  more than & J ot the i'me
J Duiation may be based un time betwess wo locotiuns ue ovar 3 singls tovatisn
Al racgrtrons should be readily . dantituble ses t cynple
Ut gh feval furhulec: e incemall, sbeve 17000 fewr ASL hor gstecatad woth comulifor i g e s S e th o te iy
shoold ha rapected as CAT colear ave turbutes e preseded by che approprate catens o, o bght oo sadenare L hop
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PRESENTS PROPELLANT SYSTEM DESIGN DATA

EXAMPLE 3
A DECISION LOGIC TABLE WHICH

OXIDIZER SYSTEMS
1 IF THE THEN THE PREFERRED
T | oxipizer
E 's METALS NONMETALS | THREAD SEAL- | LUBRICANTS REMARKS
M ARE ARE ANTS ARE ARE
1 | Flyorine Stainless Teflon, Permatex Teflon a. All surfoces must be
steel types Kel-F, No.3, Teflon grease, free of grease, oil,
304, 321, 347; Genetron tape, Kel-F Kel-F paints, dirt, dye, or com-
magnesium, plastics, No. 90, grease, bustible matter.
bronze, bross, or Fluorolube Fluorelube, b. Butt-weld pipe and
aluminum, and necprene {white lead Molykote, fitting joints. Backup
aluminum al- or litharge ot Q-Seal welding is desirable.
loys 2017, may be used c. Haliarc weld all com-
2024, 5052, on last ponents with inert gos
6061, 1100; threads only) backup.
nickel, tin, d. Do not use material
~opper, pure containing silicone.
silver, and e. Cleon and pessivate
Monel (hest) all surfaces contacting
fluorine.
2 | Liquid Copper, bronze; Teflon, Teflon film, Chlorocarbon a. All surfaces mus? ba
Oxygen onnealed pure asbes. litharge ond polymers, free of grease, oil,
brass, copper tos, or water perfluoro- paint, dirt, dye, orgenic,
silicon alloy, Viton A {MIL-T-5542, catbon, or combustible matter.
Inconel, Monel, AR-1F) Kel-F
pure aluminum, grease, or
300 series Holocarbon
stainless oils and
steel, copper greases
3 | Perchlo- Carbon stesl, Teflon Fluoro- Fluorolube a. Heliarc weld tonks,
ryl pure aluminum, or lube is pipes, and fittings.
Fluoride stain'ess stes), Kel-F preferred, b. Passivote surfaces
copper, brass, white lead contacting perchloryl
bronze (limited use) fluoride. '

10
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EXAMPLE 4

A “TALKING TABLE,” .

A CROSS BETWEEN A DLT AND A REGULAR TARLE,

CAN BE USET'UL IN PRESENTING COMPLEX DEFINITIONS

TERMS DEFINING AIRCRAFT CONTACT WITH THE WATER

THE TERM

IS DEFINED AS

AND MAY BE FURTHER CLASSIFIED AS

Ditching

Thke landing of any aircraft upon the
water with the intention of abandon-
ing it. The aircraft may be of any
type, including seaplanes, if the
common elements of emergency and
intention to abondon it are presen®
To conform to this definition, the
gircraft must be ot some speed above
stall and the altitude must be under
control at the instant of contact with
the water. (This implies the pilot is
able to select, at least to a limited
degree, the point of touchdown.)

Planned

Unplanned

Attempted

Successful or
Unsuccessful

—when sufficient time is availoble to

accomplish all recommended emer-
gency procedures.

~when little or no time is available
to accomplish recommended emer-
gency proceduies.

~when control of the aircraft is lost
aofter the decision to ditch but prior
to contact with the water. The end
result of an attempted ditching is,
of course, o water-crash.

Water-Crash

When on aircroft is out of control at
the time of contact with the water or
flies into the water unintentionally.

Survivable or Unsurvivable

Water-Overrun

When an aircraft fails to achieve
flight or stop within the confines

of the runway and comes to rest
in the water.

Survivable or Unsurvivable

11
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EXAMPLE 5

EMERGENCY OPERATING PROCEDURES
PRESENTED IN
A DECISION LOGIC TABLE FORMAT

EMERGEMCY PROCEDURES - STEAM PRESSURL DROPPING
¢ ¥
L iF AND
i N | STEAM A THE THE RATE DO THIS
£ PRESSURE | UTILITY ;| GENERATORS OF DROP
- i5 TIE ARE IS
Exists Cerrying Slow 1. Build v steam prassure
1 Plant No. 1 2 Synchronize Bus 1 with
Bus 42
Rapid 1. Initiate power failure procedures
9 2. Dump X000-kw ond 5000 -kw gencratars
3. Energize Plant No. | Feeder to Bus #2
4. Build up steam prassure
- Dropping
] Doss Carrying Slow 1. Synchronize Bus #2 with utility tie
not the locd 2. Build up steam pressure
3 exist for all
i plants
Rapid 1. Trip station service hreaker 'f
S500G-kw generator 1s en the hine
2. Initiate power failure procedures
4 3 Pomp 3000-kw and N00C “w generators
4. Energize unitity breckes
5. Build up steam prassure
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Combining the ‘“words with the pictures” (graphic/text combination) is an effective way to
present certain types of information. Graphic/text combinations may be achieved by:

1.

2,

3.

The following illustrations are examples of effective graphic/text combinations.

SECTION II

GRAPHIC/TEXT COMBINATIONS

Moving an illustration to where it is referenced in the text.

Combining the text material with the accompanying or refercnced illustration.

Creating an illustration to combine with the text material.

EXAMPLE 1

A GRAPHIC/TEXT, COMBINATION
WHICH DISCUSSES AND ILLUSTRATES THE CONSTRUCTION OF
AN EXPLODING BRIDGEWIRE ELECTRO-EXPLOSIVE DEVICE

EXPLODING BRIDGEWIRE EED

ELECTRICAL CONNECTOR \ ELECTRICAL PINS

GLASS COMPRESSION SEAL

BRIDGEWIRE
(LOCATED AWAY FROM

STEEL BODY EXPLOSIVE

PRIMARY CHARCE

QUTPUT CHARGE

THIS TYFE 9F ELECTRO-EXPLISIVE DEVICE {EED) USES A FINE HIGH-RESISTANCE
BRICGEWIRE NEAR, BUT NCGT IN CONTACT WITH, A CHARGE OF SOME SECONDARY
EXPLOSIVE SUCH AS SENSITIZED PETN. WHEN EXTREME VOLTAGES ARE IMPRESSED
ON THE BRIDGEWIRE, IT LITERALLY -EXPLCGES. THE SHOCK WAVE AND PARTICLES
IVEINGE N THE PRIMARY CHARGE AND CAUSE 1T TC DETONATE

(RELATIVELY INSENSTIVE)
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A GRAPHIC/TEXT COMBINATION
WHICH DISCUSSES AND ILLUSTRATES DESIGN CONSIDERATIUNS
FOR BRIDGEWIRE CIRCUITS

EXAMPLE 2

COMMON BriDGEWIRE CIRCUITS

CiIRCUIT A

- STTITEEN

CIRCIHT B

+ SRS
— TR

~
TR NN By

I

CIRCUIT €

+ CHOTETES
¢ CIETTHINE

- ORI

CRCUIT D

[ T T

)

CIRCUIT A OFFERS THE ADVANTAGF ~f NOT BEING
SUSCEPTIBLE TO ELECTROSTATH.  CHARGE. THE
CIRCUIT IS SIMPLE, REQUIRING ONLY ONE HOT LEAD
AND USING THE CASE AS GROUND AMD THE RETURN
LEAD. DUAL BRIDGEWIRES ADD EXTRA RELIABILITY
TO THE UNIT THIS CIRCUIT IS SUSCEPTIBLE YO
STRAY CURRENTS OR POTEN TIALS THAT MAY DCCUR
BETWEEN THE CASE OF THE UNi, AND A DISTANT
POWER SOURCE. THIS CIRCUIT OGES NGT PRCVIDE
FOR A CONTROLLABLE GROUND.

CIRCUIT B OFFERS POSITIVE CONTROL OF THE UNIT
BY HAVING BOTH A HOT AND A GROUND LEAD. 4O
EVER, ITIS NOT AS RELIABLE AS UNITS HAVING DUAL
BRIDGEWIRES;, AND UNITS WITH TS TYFE OF CIR-
CUITRY SHOULD BE USED IN PAIRS. THIS CIRCUIT 1§
SUSCEPTIBLE TO RF !GNITION AND ELECTROSTATIC
DISCHARGE.

CIRCUIT C OFFERS AN ADVAN . AGE OVER CIRCUIT 8
N THAT DUAL BRIDGEWIRES ARE PRUVIDED. THE
VW0 HOT LEADS OFFER THE ADDED REUIABILITY OF
BEING CAPABLE OF ROUTING FROM 5 PARATE POWER
SOURCES. HOWEVER, THE THREE 1LEADS REQUIRE
MORE SPACE THAN A OR B. THE CCMMCR GROUNC
GECREASES THE RELIABILITY N COMPARISON TC
GRTUIT D.

HA

[

SIjTuT

) SAME POSITIVE CONTROL AS
CiRCU T 8.

Th
T
1

H YR GF CIRCULT OFFERS Twg
MAXIMUM (N RECTABILITY IN THAT TwE ROT WR{S,
AS WELL AS THE CROUND WIRES Cah OOME FROM
SLFARATE SOURCES. TwiS U'RGUIT, HOWEVER, Rt-
QUIRES MCRE SPACE THAN tiThtR A 8 OR O ANG
FOR THiS REASON MAY %07 8L iNTEGRATED EASILY
iNTD SPACE-L W TED IMSTALL ATIONS,

"

vy
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EXAMPLE 3

A GRAPYIC/TEXT COMBINATION

WHICH DISCUSSES AND iLLUSTRATES DESIGN CONSIDERATIONS
FOR GASEOUS QXYGEN SUPPLY SUBSYSTEMS

GASTOUS CXYGEN SUPPLY SUBSYSTEM

( OXYGEN SYSIEM
! FOR SINGLE
{ PLACE AIRCRAFT
b
O T e ) C
s Y
O # e D> & O
s Ny "
O f : :“K"i t; C

INGIVIDUAL MANIFOLD SYSTEM FOR MULTVIPLACE
AIRCRAEY

FOUR LINE {DUAL- SOURCES SYSTea FOR
MULTIPLACE ATRCRART

> O FLIGHY STATION
8 FILLER vALYE S rouiPMENT

»(MELR VALYE 188 111 ]

SINGLE PLACE AIRCRAFT REQU'RE TWO OR MORE
STORAGE CYLINDERS FOR PROTECTION AGAINST
OXYGEN LOSS FROM GU™TIRE SUBSYSTEM SAFETY DE
SIGN REQUIRES CHECK vALVES ON THE FILLER AND
DISTRIBUTION MANIFOLOS A tILLER VALVE AND THE
FLIGHT  STATION " TWIPMENT COMPLETE THE IN
STALLATION

A MULTIPLACE AIRCRAFT USING AN INDIVIDUAL MANI
FOLD OXYGEM TUBSYSTEM PRCVIDES A JINGLE N
DEPENDENT memi, LD FOR EACH INGIVIDUAL STATION
QUTLET THE SAFETY DESIGN ADVANTAGE 1S THAT NO
SINGLE PUNCTURE OR RUPTURE WiLL CEPRIVE MORE
THAN ONE CREW MEMBi R QF HIS OXYGEN SUPPLY THE
LENGTH OF CRITICALLY VULNERABLE TUB!:G IS RE
DUCED TO A MINIMUM ALL OXYGEN CONTAINERS ARE
CONNECTED TO A COMMON TILLER LINE SO THAT
UNTIL THE CHECK VALVES ARE CLOSED BY PUNCTURE
OR SUDDEN L 0SS OF PRESSURE N SOME PAKT OF THE
SUBRSYSTEMS PRESSURES IN SOME OR ALL OV THE
CONTAINERS (OXYGEN TYUINDERSY CAN . KEPT
EQUALITED AT AL TIMES

N oMU T ACE ARCRART USING A TQUR LINE DUAL

SOURUE . SUBRSYATEM SEVERAL QUTUETS ARE CON
NECTED T2 A SINGEE WANTEQLD BUT THE YARIQUS
MANEE 0Dy ARE SO oW PRCONNESTED THAT (ACH QUT

PEY S AU AL PPLE ] TROM TR MANGEOLDS
PelmE R MaN'F LD Ay B PUNTTUREC BITHOUT
DRAINNG THE DTHEE THE OADVANTAGE OF A8 UB
SYsTHM 8 THAT MANY SUTUEIS CAN bt SUPPLIE L BY
SEPATIVELY (W OYEIRDERS ARG (HSTRIBULIOF (iNES
WiTH MAXIMM SAFSTY THIC TYyRE OF SUBSYSTEM CAM
BE ONAINTAINED WRTR TT0F (MEHITLTY
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EXAMPLE 4

TEXT MATERIAL ON THE SEPARATION OF PRESSURE SOURCE
COMBINED WITH AN ILLUSTRATION
AND PLACED DIRECTLY UNDER THE TEXT REFERENCE

U —

AFSC DH 1-6 CHAP 3 - AEROSPACE VEHICLE SAFETY DESIGN
DN 3G2 SECT 3G - PRESSURIZATION AND PNEUMATIC SYSTEMS
12.5 [INCOMPATIBLE SYSTEMS 12.5.2 Connectors

It is difficult to place incomp:tible sysiems Design and arrange connectors su that )t
within limited areas without an increase is physically impossible to inadvertently
in hazard level. In this case, it is connect adjacent pressure systems of one
necessary to design these systems so that hazard level into a system of another
it is impossible to intercomnnect and mix level.

incompatible commodities.

P EmeaGnmeesssw e s e oo e ooy 12. SAFETY FACTORS
¢t 12.5.1  Separation of

] Pressure Source : The safety factor of a pressure system is

1 the ratio of system operating pressure to
gy For separation of pressure source seey the design burst pressure. This safety

LSN 122}_(11_____ S | facwt; can range from 1.5:1 where remote
SUB-NOTE 12.5. l(lyISeparatlon of Pressure Source
DESIRABLE ACCEPTABLE (SHORT DURATION USAGE ONLY)
DUAL SOURCE COMMON SOURCE

PRESSURE SOURTE /- PRESSURE SOURCE
! CHECK ( PRESSURE
YALVE RELIEF
PRESSURE -\

RELIEF

|

|

PRIMARY REGULATION
PROPELLANTS SOME-
TIMES ATTACK REGULA-
TOR SEATS BUT RARE:
LY PROGLENS SEYOWD
THIS AREA.

J
i

<jrm J
S
//
GXiDIZE
\\‘
<

e e dl

UNDE® SCME CONDITIONS 1T 1S SCSSiRLE FOR vOLATILE PROPELLANT FULL ANG DWIG.CER VAPORS TC
MIGPATE BACY. INTG TiF TREISURE SYSTEM CHECK VALVTT YAVE PROVED NEFFECTIVE o PREVENT-
NG THIS BIGRAT'Gid. RS 1T APSARENTLY UUCURS UNGER FLOW CONDMTIONS weEN THE CHECH VALvE 1S
CPIN. FOR THIT REATCY, DG NIV PRESUHMZE INCCHPATIBL € HAZARDGUS ST FELN & COMMON STURCE
SEPARATE SCURLES ARE REQUIPED (N AMY CASE, DOWNSTREAM (F THE “RUARY EITLATION, wHIN &
COMMON SCURTE (LD U £TE 1T AT FAR AS PRACTIC/BLE "*'0" THE PHAARY » :" AT IGMER
SHURCT SrTYING AnE ACTETTEN T UOK SBORY CURATIGH 1T ONLY

18
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EXAMPLE 5

A GRAPHIC/TEXT COMBINATION
SHOWING THE LOCATION OF U. S, AIR FORCE MEDICAL CENTERS,
THE USE OF A MAP TO PORTRAY THE LOCATION
OF MEDICAL CENTERS
IS AN IMPROVEMENT OVER SIMPLY LISTING THEM.

U. S. AIR FORCE MEDICAL CENTERS

1. ANDREWS AR FORCE BASE
CANP SPRINGS,
WARYLAND 20321

2. CARSWELL AIR FORCE BASE
FORT WORTH,
TEXAS 16127

3. FAIRCHILD AIR FORCE BASE
SPOKANE,
WASHINGTON 990i;

4. KEESLER AIR FORCE BASE
BLOXI,
MISSISSIPPY 39534

5. LACELAND AIR FORCE BASE
SAN ANTON:O
TEXAS 782%

6. MARCH AIR FORCE BASE
RIVERSIDE,
CALIFORNIA 92508

1. MAXWELL AIR FORCE BASE
MONTGOMERY,
ALABAMA 3112

8. MINOT AIR FORCE BASE
MINOT

NOT,
KORTH DAXOTA 58701

33, WRIGHT-PATTER>.. R FORCE BASE

DAYTON
OHIO 45433

$

iL

i

SCOTT AIR FORCE BASE
BELLEVILLE.
ILLINOIS 62225

. SHEPPARD AIR FORCE BASE

WICHITA FALLS,
TEXAS 76311

TRAVIS AIR FORCE BASE
FAIRFIELD,
CALIFORNIA 94535

UNITED STATES AIR FORCE ACADEMY
COLORADO SPRINGS,
COLORADO 3088

CIRECT ALL COMMUNICATIONS AND REQUESTS FOR SUPPORT ANC ASSISTANCE TD THE CONSULTANT
CENTER COMMANDER (FOR THE GEOGRAPHICAL AREA) AT THE INDICATED ADDRESSES

SEE ATR 10-51 FOR DETAILS GH SPECIFIC SERVICES AVAILABLE AND PROCEDURES OF UTILIZING

SERVICES

EXPERT PATHCLOGISTS AND THE LABORATORY AREAS THEY REPRESENT ARE AVAILABLE AT THESE

CENTLRS FORMEDICAL $tPrORT OF ACCIDENT INVESTIGATION. PRIMARILY THEY CAN PROVIDE EX-
PERT AUTGPSY SIPPORT.

19
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EXAMPLE 6

BASIC FIRING CIRCUIT DESIGN CONSIDERATIONS
IN A GRAPHIC/TEXT COMBIN:. TION

BASIC FIRING CIRCUITS

FIRIRG
seui SQURCE

SINGLE CONDU{TOR WITH GROUND RETURN

FIRING
SQUIB MR e 30 source

> G 3

TWISTED PAIR

FIRIRG
sQuie SOURCE

2 (OMDUCTORS WITH BRAIDED SKIELD

A CIRCUIT IN WHICH A SINGLE, UNSHIELDED CONDUC
TOR IS USED TO COMNECT THE SQUIB TO THE FIRING
SCURCE, AMD THE CASE OF THE WEAPON (ROCKET,
MiSILE, OR BOMB) PROVIDES A GROUND RETURN. THIS
CIRCUIT IS UNDESIRABLE SINCE IT HAS ALL THE
CHARACTERISTICS OF A RECEIVING ANTENNA, TS USE
IS LIKELY 70 RESULY IN THE FIRIKG OF THE SQU!B
iN THE PRESEMCE OF 4 PROPER RF FIELD.

AN IMPROVED GIRCUIT iN WHICH TWSTED-PAIR (OR
TRANSPOSED-PAIR) OR PARALLEL-LEG WIRES ARE IN-
SULATED WITH HIGH RF LOSS IRULATION, EXHIBITS
TRANSMISIION LIHE CHARACTERISTICS, AND iS LESS
LIKELY TO RESPOND TD AN RF FiELD, THEREFORE,

TRE IS LITTLE PROBABILITY THAT RF-INDUCED
CURRENTS WLL FIRE THE SQuUIB.

IN THIS CIRCUIT ARRANGEMENT, THE FIRING CIRCUIT
MAY BE EITHER TWSTED- OR PARALLEL-PAIR WARES
ENCLOSED WTHIN & SINGLE CR DOUBLE SHIELD OF
COPPER BRAID. IN THE PRESENCE OF AN RF FIELD,
THE INDUCED CURRENTS WiLL FLOW O THE SURFACE
OF THE BRAIDED SHIELD AND WILL NOT AFFECT THE
FIRING CIRCUIT. HOWEVER, TO BE MOST EFFECT!VE,
THE SHIELDING OF THI SQUIB, FIRING CIRCUIT,
SWITCH, AND FIRING POWER SOURCE MUST BE COM-
PLETE AND PROPERLY BONDED. THIS IS A PREFERRED
CIRCUIT ARRANGEMENT.

20
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EXAMPLE 7

MATTIRIAL CONTAINED IN TEXT CONVERTED TO TABULAR FORM
AND COMBINED WITH AN ILLUSTRATION,
THE PURPOSE WAS TO COMBINE, IN A SINGLE LOCATION,
DESIGN INFORMATION FOR STAIRWAYS, LADDERS, AND RAMPS.

STAIRWAYS, LADDERS, &8ND RAMPS
LI M T3
: 15°
TYPE OF STRUCTURE
B RELATA TO
ANGLE OF ASCERT
20°
15
7°
e
DIMENSIONS (INCHES)
COMPOMEMTS MINIMUM MAX U RECCMMENDED
STAIRS:
Teaod dapth (including mosingd ?.50 1200 11.00 1200
Riser huight 500 8.00 65-700
Depth cf nosing (where applicable) 075 1.5 1.00
Width (handrari te handrmil)
Crio- woy stonrs 30.00 - 35.00
Two-way stairs 4800 - 51.00
Ovwrhead cioaronce 76.00 78.00
Heght of handrail (from leoding edge af iraad) 30.00 .00 3.0
Width of handroit 5 100 1.5
Rai! cloorance from well 175 2.00
STAIR-LADDERS
T:00d deph range
For 0 nise 6.00 10.00 [ B+
For 75° rise (oven lodders only) 3.00 5% 400
Risor haght 7.00 12.00 8%
Huight, stap % landing 6.00 12.00 .90
Width (hondro:l to handvanl) 2100 2400 .00
Overhead clearance 68.00 76 00
Height of handratl (from lecding edge of weod) 34.00 X 00 35.00
Wedth of hassdradl 135 2.00 1 &0
Rou o urance from wal) 200 300
FIXED LADDERS
Rung thickness
Wood 113 ) 14
Proto:ted meta! 07s 15 t &0
Corrosive mutal 1.00 15 LK ]
Rung spacing 9 00 16.00 12.00
He ht, rung 1 londing 6 00 16 00 1260
Width butweon siingers 12.00 18.00 2100
Chimbing clearance width 24 00 30 00
Ciacrance dupth
fo bock of loddas 600 800
On climbing s:de (ronge) 36 00 for 72 ve 30 00 fov 90"
Height of 1winger obove landing | | » 00
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EXAMPLE 8

A GRAPHIC/TEXT COMBINATION WHICH EXPLAINS
THE OPERATION OF A PROPELLANT ACTUATED DEVICE

SIMPLIFIED PROPELLANT ACTUATED DEVICE (PADY

LOAD

. 4
\ —

v THRUSTER

o 1aNYARD

[ S—— é

. ONITIATOR

IN THIS SYSTEM, A MECHANICALLY OPERATED INITIATOH 1S CONNECTED TO A YHRUSTER BY A LENGTH OF HOSE.
WHEN THE LANYARC IS PULLLED, THE INITIATOR CARTRINGE IS FIRED. THE BURNING PROPELLANT iN THE INITH
ATGR GENERATES GAS WHICH FLOWS THROUGH THE HusE TO THE THRUSTER. WHEN SUFFICIENT GAS PRESSURE
iS EXERTED ON THE THRUSTER FIRING MECHANISM, THE THRUSTER CARTRIDGE IS FIRED. AS THE PRGPELLANT
BURNS IN THE THRUSTER, THE PRESSURE IN THE THRUSTER CHAMBER INCREASES AND CAUSES THT THRUSTER
PISTON TO EXTEND, MOVING A BODY (LOAD:.

EXAMPLE @

A GRAPHIC/TEXT COMBINATION WHICH
PORTRAYS AND DISCUSSES THE XFFECTS OF
ACCELERATION STRESS ON PHYSIOU 0% AND PERFORMANCE

ACUCLERATION EFFECTS - AT of onNeEd

7‘0 g - Al - A T T
oo LLor | TIMETO UNCONSUIOUSNESS AFIER GRAYORT THIS GRAPH RELATES "HE ONSL™ PAT:
SHORTEST 16 13 | OF ACCELERATION TN TIME [0 0N
AVERAGE 78 237 POINT. 11 SHOWS THAT FOR ANt
‘ GIVEN POSITIVE ACCOLERATION =5
FROM 4 10 14 . “HE TIME TO GRAY-
OUT DEEENDY DN HOW RAFIDLY THi
ACCELERATION {EVE. WAS REACHED.
FURTHER, THL TABLt INSLT IN THt
GRAPH SHOWS THE SHORTEST TiMf-
AND THE AVERAGE TIMES FOF N
CONSCIOUSNE S5 10 DEVELDP FO1 40
ING GRAYOUT [ACH PAIR NF VAL Ui
BEING RELAIED 1N AN ORSET KATE
FOR EXAMMLE AT WSET RATE Of
$G SEC, THE SHORTEST TIME TO ON
CONSCIOUSNESS WAS | 1 SEC. ANG THE
AVERAGE 18 5 ¢

50 E5 Gy
66,

—
0
i ——— = O
~
—_o
~

TIME TO GRAYOLT -~ SEC

YT T

PN SES——

.
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EXAMPLE 10

A GRAPH ON OXYGEN TCXICITY
COMBINED WITH A
DISCUSSION OF THE PRESENTED INFORMATION

OXYGEN TOXICITY

6,000
5,000
4,000

CONVULSIONS, FAINTING, DIZZINESS
3,000

2,000

!
v
[ R i

——— VARIOUS SYM"O'AS, MOST COMMONLY
; SUBSTERNAL DISTRESS AHD COUGHING —\

L1ttt

SO — -

.. S \
L, ; \

300 ~ —— .‘__- -

i Yo \
200 oot = -: ---”“-'-!-

----m-- ) -

AMBIENT OXYGEN PARTIAL PRESSURE — MM HG
-~
o
=1

Rimmsansansantom -C-I-I-I-Q‘bl-l-l-O-l-lihl-'-'-I-O-vl-i..-l-l-li.l-'-l-'-'-l-.-.-'-l-l-

SEA lEVE'l Po, {

'

1

|
too L1414 114*11121116}"1l1 I T O

TIME YO ONSET OF SYMPTOMS — HOURS

THE CURVE REPRESENTS THE APPROXIMATE TIME OF APPEARANCE OF TOXIC SIGNS AND SYMPTOMS.
THESE VARY WITH THE PARTIAL PRESSURCS OF 07 (P07) WHICH CAUSE THEM. ABOVE 760 1M HG, THE CEN-
TRAL NERVOUS SYSTEM IS THE FRIMARY SITE OF DEFECT WITH SYMPTOMS SUCH AS NAUSEA, DIZZINESS,
CONVULSIONS, AND SYNCGPE. N THE RANGE OF 40G TO 760 MM HG, RESPIRATORY AND NERVOUS SYSTEM
SYMPTOMS PREDOMINATE. THESE ARE SURSTERNAL DISTRESS (BRONCHITIS AND PROBABLY ATELECTASIS),
PARESTHESIA, AND NSUSEA. IN THE RANGE OF z0G-400 MM WG, REPCRTED SYMPTOMS ARE RESPIRATORY
AND POSSIBLY HEMATULOGICAL AND RENAL: SUBSTERNAL DISTRESS, PROTEIN, AND CYLINDRICAL CASTS
IN THE URINE. WHETHER OR NOT THERE IS REALLY “TOXICITY" IN THE LOW LEVEL, LONG TIME €£X.
POSURE S BEING UEBATED. STUDIES IN PROGRESS MAY CLARIFY THE EXACT CAUSE OF SYMPTOMS AND
LABORATORY FINDINGS i% THIS LOWER RANGE. THE ROLE OF CONTAMINATING GASES (N2) AND TRACE

VAPOR CONTAVINANT SN THE OXYGEN IS STILL UNKNCWN.

4 80 120 160 200 260 300

23
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EXAMPLE 11

A GRAPHIC/TEX™ COMBINATION WHICH
RECOMMENDS AN O-RING INSTALLATION METHOD

METROD OF PREVENRTING O-RING DAMAGE

NEW METHOD

USE THIS METHOD
TC PREVENT O-RING DAMAGE

O-RING IS ROLLED OVER
SLEEVE-TYPE TOOL WHICH
PROTECTS O-RING FROM THREADS

OLD METHOD

~

T 0-RING

0-RING ROLLED OVER THREADS
WHICH CAN DAMAGE O-RING

24
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SECTION IV

CHECKLISTS

Checklists help a reader to:

© Recognize the key points developed ia the text,

¢ Effectively apply the information to 2 specific task.

Included in this Section are:

¢ Suggestions for preparing checklist material.

o A recomuiended checklist format,
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SUGGESTIONS FOR PREPARING CHECKLIST MATERIAL

SUGGESTIONS

EXAMPLES

Use simple, brief, direct
longuoge

Enswe that handnelds ore provided
30 that they ore not less than 4 h.
or mote then 4 ft. 8 in. cbove the

1. Provide hondholds betweer. -« ft. and 4 b
8 in. cbove the step treod.
2. Are handholds pravided between 4 f1. and 4 f1. 8 in.

step treod. obove the step tread?
Choose a format which most STATEMENTS ©® Design environmental systems to mest the requirements of MIL-E-0000.
affectively presents the Comply with MIL-E-0000.
information.

QUESTIONS @ Has the environmentol system met all MIL-E-0000 requirements?

QUESTION AND ANSWER @ What requirements must the environmental system meet? — Those contained in MIL-E-0000.

_Each checklist item should
conto's only one point, con
sideration, instruction, etc.

Enswre thot o positive latching device
prevents inadvertent in-flight hook
extension and that an arresting hook- hook extension.

down indicator is provided to the 2. Provide the pilot with on orresting
pilor. heok-down indicetor.

1. Provide o pesitive latching device
which will pravent inodvertent in-flight

DECREASING IMPORTANCE GENERAL TO SPECIFIC

Arrenge chocklist items 1. Emergency systems ore campletely indepandent of 1. Conduct o complete fire b d onalysis
in ¢ logicel or netural primory sy stems. oxygen otmospheres ore vsed.
sequence. 2. No possibility exists for interconnecting presswe 2. Ensure thot the ignition tempersture of olf materials
aond retum systems. is known when the oxygen content is more than X%
9. Shorp corners ore eliminated to reduce instollation 3. Ensure thot the material flome propogotion rate is
domage. less than 0.33 in./sec. in oxygen concentrations
4. Ground test connectors ore provided. greater then 30%.
- S B e
CABLES AND CONNECTORS CABLES

Group releted infor-
mation.

-

1. Are cables muted so they connot be pinched by doors, 1 . Are cables routed so they cannot be pinched by doors,
-

lids, o1c.? lids, otc.?
2. Are cobles routed so that thay ore very unlikely to 2. Ase cobles routed 30 that they ore very unlikely to be
be walked on or used for handholds? walked on o7 used for handhelds?
3. Are plugs provided which can be quickly disconnected? i 3. Are cobles rovted so thot they need not be bent ond un-
4. ls euch pin on each plug clearly identified? bent sharply when they ore connected or disconnected?
S. Are cables routed 30 that they need net be bent and 4. Hos provision been made for easy possoge of cobles with
unbent shorply when they are connacted or discon- thair attached comectors trough walls, bulkheads, otc.?
nected?
6. Are plugs designed 30 thet it is impossible o insert CONNECTORS

any plug in the v>~ng receptacle?

7. Hos provision been made for easy pessoge of cables S. Are plugs provided which con be quickly disconnected?

with their sttached conrectors through walls, butk- 6. s sach pin on each plug cleorly identified?
heads, stc.? 7. Ase plugs designed o that it is impossible to insert
8. Do eligning pins or keys extend beyond electrical them in the wrong receptacle?
pins? 8. Do oligning pins or keys extend beyond elecwice! pins?

26
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EXAMPLE 1

A RECOMMENDED CHECKLIST FORMAT

»
»

INSTRUCTIONS
ON USE

CHECKLISY
KAZARD DETECTION AND WARNING SYSTEM

This checklist is to be used in reviewing the design end
installotion of facility hozord weming and detection systems.

ln using this checklist:

® Reod the numbered item.

® Mk the checklist if the numbered item has been accomplished,
considered, or is not eyplicable.

® Review the design for el items net marked, occomplished, or
considered.

This checklist is divided inte the following subject ereas:

[oex] ®

PROVIDE A
CHECK COLUMN

NUMBER
CHECKLIST
ITEMS
CONSEC-
UTIVELY

A =General Considerstions
8 - Fire and Overheot Detection
C =~ Combustible Vaper Detection
D - Toxic Vapor Detectors

INCLUOE
APPLICABLE

YES

NO

N/A

A ~ GENERAL CONSIDERATIONS

. Identify oll hazerdovs erees

AFM 00

. Previde hazerd dotoction

y Tor sl hezerdous erens

MIL~-D-000

._Use redundent detection systems for oxtvome hazerdous arens

] -

. Provide porteble sensers for use in erees where it is net

practicel 1o instell fined sonsers .

- - e e W - -

B - PIRE AND OVERNEAT DETECTION

Use overheat detecters in ell major squipment instelletions

. Instell the thermel ing devices in locations whew they

willomnwlyh’:mdﬁnuhu

. Do not use rete-ofrise devices in locations where the mini-

mel envi | tomp: o d15% 20

DH 1-6,
DN 4G3-6

C - COMBUSTIBLE VAPOR DETECTION

"

Use combustible vapor detection in eress where combustible
vapor may }

AFM 000,
Pera 6.1

2

Ensure thot CVD's trigger en eudible elerm when vepor con-
contrations excoed 25% of the lower flammebility limit

1.

Provide flame erresters on ol filament chembers of catalytic
by stion é o bo po the pessibility of Meshbeck

Ref 000

0 - TOXIC VAPOR DETECTION

"

E thet the is competible with the geses end
vepers

18.

Choose o detecter thet sensers specific geses rether then
a general cless of gases

REFERENCES |

SEQUENCE CHECK-
LIST ITEMS BY
IMPORTANCE,
LOCATION, ETC.
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SECTION V

MATRICES

Rectangular arrays — matrices — are useful [ur showing reiationships between groups

or set:. of information,

If:

il represents the memoers of the horizontal information set

V represents the members of a vertical information set

The resulting matrix is

ELEMENT

where:

The intersection of the H rew and V column s called an element.
mformation cuontained ip an element may show:

e A direct relatiouship (H is related or not related to V)

e The result or nature of the relaticaship (H 4 \d V are compatihle)
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EXAMPLE |

CONSTRUCTION OF AN INFORMATION MATRIX

IF a set of malfunctions:

H1 - No power to unit

H2 ~ No sweep

H3 — Erratic swCep rotation

AND a set of corrective actions:

V1 -~ Check AC power
V2 ~ Replace fuse

V3 ~— Resst circuil breakers

ARE arrangsd in a Matrix

Vi Y2 v3
ey :
CORRECTIVE ACTION | REPLACE RESET
FUSE CIRCUIT
MAL FUNCTION _ BREAKERS

Hl No power to unit
H2 No sweep
H3 Ei. stic sweep

THEN the matvix ‘‘information level” muy be considered as the number of information

items contained in the element,
AND
o The H1 Vl element presents first level intor:nation (H1 is related (positively) to Vl)

s The H2V2 element presents first level information (H2 is related (negatively)

o V,)

element preseuts ‘‘second level’’ information (}{3 is related to V, — tne

e The HSV 9

2
nature of the rewationship is Fuse F-10)

To assist the wser, all information r atrices should have a visible grid.

30
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EXAMPLE 2

A MATRIX TO ASSIST DESIGNERS IN SELECTING
COMPATI3ZLE MATERIAVLS FOR FUEL/PROPELLANT SYSTEMS,
INFORMATION NEEDED TO UNDERSTAND THE MATRIX
(ODEVFINITIONS OF S, L, U, ETC.) IS8 LOCATED DIRECTLY UNDER IT,

SYSTEMS COMPATIBILITY

¢ sl el .
N I I A I IR R 2 5
wr z A = z. = T © l c o * > -
= . s = ci &Y € o) s ¢ s c |l w -{’ g z
THHENEEREE HE B
ol 2] 51 s Tl ey ¢ of of Tl eyl rl s
SERV:CE o < dlul e [ -] S o l [ rad prad z > [ B4 N 3 3]
TRYQGENIC
Fivonne L quid N S u S M S I ;1 S N S U Ul dlu U U
Aydrogen Weaurd! S S J b S S S < & S L S S S S V]
Hireoges Lagurd} S S id S N S S S S U S S U S i
Oxygen il qu:ds N R U S M S N S
CxiDIZER
T
hiorne Tachlor:de S S M St S ) Ul s Siu U U
Fluctine Gos? S S U S S S S S S S S U J U
Hydrogen * ~oxide S L L] L [§] U L S St U U
Nrtre Acid i Fuming d S PRUY U U S S S Ut oy Ul spstoy Ul ou
N-t:ogen Tetroxide i ULt pupus SESis L $1s S
FUELS
Armmon: o Ll L L N ST S S L U S S S
Gaseline S StS ) SIS S| s S| S S
tydrazine ST u SiHE 08 u uls N S
UDMH S U Si1 & Sy S U uls S
Kerosene, JP -1,
P 4, P-5 RP-1 S S S S S S St ¢ 5 S U 3 S S 5 S
Alcoho! S $ S S T N St u S L
-
P antaborane S S S S S S
OTHERS
F thylene Oxide S S S S]58S V] I I S S N S
S SATISFAC TORY U UNSATISE ACTORY
L LIMITED USE BL ANK NO DATA AVAIL ABLE
S] AT BELOW BOILING PG/k: OF FLUID
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EXAMPLE 3

A COMPLEX MATRIX SHOWING THE EFFECT
OF PHYSICAL VARIABLES ON INTEGRATED FIVE-LAYER DEVICES
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This table contributed by ELECTRO-TECHNOLOGY, Conover-Mast Publiestiunc, Inc., New York, N.Y. Compatibility in
Monolithic Intagratad Circuits, by Justir E. Harlow Hli and Hareld C. Josaphs.
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AN ELEMENT BREAKOUT OF EXAMPLE 3

THE CONSTRUCTION OF A COMPLEX INFORMATION MATRIX USUALLY
REQUIRES THE SUPPORT OF ACCOMPANYING TABLES, CHARTS, AND DIAGRAMS,
THESE SUPPORTING ITEMS MUST BE PLACED NEAR THE MATRIX SC THAT A

USER CAN QUICKLY REFER TO THEM,
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EXAMPLE 4
A MATRIX USED AS AN INDEX
FOR TABLES CONTAINING DESIGN INFORMATION SOURCES
SOLURCES OF DESIGN INFORMATION
PARA REFERENCED N TABRLE ! PARA REFERENCED IN TABLE 2
SYSTEMS

alblcldjalt {g hlilileid alblecldalejibalnl il iix

Airfrome/Siructures [ e ® ® *

SR Landing, Alighting. and Arresting * ele ° °

= Propulsian ® ® el ® eivle o & )
Fuel/Propelian? @ * e elojele ol e e

Hydraulic [ ] L] ele|o [ B3N @

Prossure ond Pneumatics * [ LR eimjeie ] ®

Elactrical L) ® ® ® ]

Mechanical [] ] [ ] [ ] L]

Guiaanii 2/ Flight Tontral ® L e L)

Navigation ) @ ® ) sl e ¢l e

Communication . ® « )
Protection 0 ° . ole
: Fire Suppression » ] el e i ® [] sle

Crew Station ° * . °
Life Support . ° eisi o v|le
Escape, Survivol, and Rescus L) . ® L) ele
. Crash/Sc vival ® ole . . ofle

‘:"‘ Ordnance/ Armament ¢ie o sji0 (@ eje|o [ L

Abort and Destruct ele [ e[| ® o|lele ® L]
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